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(54) Contact spring 

(57) A unitary contact with a box-like contact part, in 
which two spring legs (9, 10) are oppositely arranged 
that extend to respective free ends in the direction of the 



mating face of the contact spring where one of the spring 
legs (1 0) is formed by a reverse inward bend and the 
other spring leg (9) is formed through separation from 
an opposite wall (5). 
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Description 

[0001] The invention relates to a unitary contact 
spring comprising a box-like contact part and two oppo- 
sitely arranged spring legs extending to free ends in the 
direction of a mating face of the contact spring. 
[0002] A contact spring of this type is known, for ex- 
ample, from US-A-4,834,681 . 

[0003] As can be seen from Figures 1 and 2 of this 
patent, the spring legs in the layout are attached laterally 
along the longitudinal axis of the contact spring and are 
folded inwards. The spring legs are therefore arranged 
on the inside of the sidewalls. The top wall, as a result 
of this folding technique, is divided in the middle and 
formed as a double wall. 

[0004] Contact springs are needed in large quantities 
for use in industry as well as in the automotive field. It 
is therefore important to be able to manufacture a con- 
tact spring with controlled bending operations allowing 
a high number of strokes and requiring a minimum of 
consumption of material. The cost of the material for the 
contact springs of the prior art amounts to about 20% of 
the manufacturing costs. 

[0005] The contact spring known from US-A- 
4,834,681 has the disadvantage that, as a result of the 
double wall construction of the top wall, as well as the 
lateral attachment of the spring legs in the layout, a high 
consumption of material is entailed. Furthermore the 
split top wall must be separately connected. 
[0006] A further unitary contact spring having spring 
legs pointing towards the mating face is known from DE- 
A-1 9704311. However, the spring legs of this contact 
spring are arranged side-by-side and not opposite one 
another. 

[0007] As shown in Figure 4a, the spring legs are also 
laterally attached in the layout, resulting again in a high 
consumption of material. A layout which saves some 
material is shown in Figure 1 , where the spring legs are 
attached laterally and slightly obliquely to the longitudi- 
nal axis of the contact. 

[0008] It is therefore an object of the invention to pro- 
vide a contact spring of the type set out above which, 
despite well-controlled bending operations allowing a 
high number of strokes, minimizes the consumption of 
material. 

[0009] It is further required that, even at the end of its 
service life, the contact force does not fall below 2 New- 
tons and that the contact spring, as a whole, is robust. 
[0010] According to the invention this object is ob- 
tained in that one of the spring legs is formed by inward 
bending over 180° and the other spring leg by separa- 
tion out of the opposite wall. 

[0011] This method of forming spring legs results in a 
very narrow layout per contact. The spring leg which is 
bent inwards over 1 80° is preferably attached in the lay- 
out to the extension of the wall on the inner side of which 
it is attached in its unbent state. 
[001 2] Compared with a lateral attachment in the lay- 
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out, this configuration has the advantage that the lay- 
outs of the individual contacts can be arranged more 
closely, thereby achieving a higher utilization factor 
when stamping from the continuous strip of material. 
5 [0013] The material utilization can be further in- 
creased by attaching the spring leg, which is to be bent 
inwardly over 180°, obliquely to the longitudinal axis of 
the wall on the inner side of which it is arranged in its 
bent state. 

10 [0014] The invention will now be described in more 
detail with reference to an embodiment shown in accom- 
panying the drawings, in which:- 

Figure 1 shows part of a continuous strip with the 
15 stamped layout of one contact as well as a partially 
represented layout of its adjacent contact; 
Figure 2 shows a top view of the box-like contact 
part of the unitary contact spring; 
Figure 3 shows section BB of Figure 2; 
20 Figure 4 shows a box-like contact part as seen from 
the mating face; and 
Figure 5 shows section AA of Figure 3. 

[001 5] Figure 1 shows a strip 1 , onto which layouts for 

25 the contact spring according to the invention are at- 
tached. A complete layout of one contact spring as well 
as the layout in part of its adjacent contact spring is 
shown. The contact spring essentially consists of a ter- 
minal part 2a and a contact part 2b. In the embodiment 

30 shown, the terminal part 2a is formed as a crimp terminal 
with crimp tabs 3a and 3b as well as 4a and 4b. 
[0016] In the layout, the contact part 2b comprises a 
bottom wall 5, laterally thereto side walls 6 and 7 and 
on the underside, top wall 8. A spring leg 9 is separated 

35 out of the bottom wall 5, such that its free end points 
towards the mating face of the contact part. A further 
spring leg 10 is attached slightly obliquely to the longi- 
tudinal axis of the contact to the top wall 8 in the direction 
of the terminal part 2. 

40 [0017] Both spring legs 9 and 10 are provided with 
stampings or thro ugh -cracks 11. These serve to in- 
crease the stiffness of the spring legs and, in the case 
of spring leg 1 0, are arranged centrally inside the spring 
leg. In the case of spring leg 9, the stamping 11 from the 

45 bottom wall 5 into the spring leg 9 and is also arranged 
centrally to the spring leg 9. A latching hook 12 is sep- 
arated out of the top wall 8 by means of an L-shaped 
separation cut. 

[0018] During the manufacture of the contact spring, 
50 after the formation of all the separation cuts, the stamp- 
ings 11 are formed in the spring leg 10 and the latter is 
subsequently folded over by 180° onto the top wall 8 
and aligned parallel to the longitudinal direction of the 
contact spring. 

55 [0019] In the next step, the crimp tabs 3a, 3b as well 
as 4a and 4b, in addition to side walls 6 and 7 are bent 
upwards over 90° from the bottom wall 5. The stamping 
1 1 is subsequently formed in spring leg 9. Finally the top 
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wall 8 with the spring leg 1 0 lying on its inner side is bent 
over 90° to close the box-like contact part. Two connect- 
ing tabs 13 are formed in the top wall 8, which are in- 
serted into the side wall 6 through corresponding aper- 
tures 1 4. 

[0020] Figure 2 shows a top view of the box-like con- 
tact part. In this view, the connecting tabs 1 3 are already 
inserted into apertures 14 and slightly protrude on the 
outside beyond the side walls 6. 
[0021] As can be seen from Figure 5, which shows 
section AA of Figure 3, the protruding connecting tabs 
13 are subsequently pressed flat against the outside of 
side wall 6. As can be seen from the dashed lines in 
Figure 2, the connecting tabs 13 comprise a lower 
chamfered edge in the protruding region. 
[0022] Likewise, a chamfered edge 16 is formed in the 
region of the apertures 1 6 on the part of the side wall 6, 
which protrudes beyond the top wall 8 and which forms 
at the same time a continuous polarization 1 5. The clos- 
ing of the box during the bending operation is facilitated 
by the chamfered edge 1 6 as well as by the chamfered 
edges on the connecting tabs 13. 
[0023] Figure 3 shows section BB of Fig 2. The latch- 
ing hook 12 is bent upwards out of the top wall 8. The 
upper spring leg 1 0 is bent over inwardly in a first region 
A over 180° parallel to the top wall 8 and in a second 
region B is bent slightly inwardly in the direction of the 
opposite spring leg 9. In the third region C, the spring 
leg 10 is again bent upwards in order to facilitate the 
introduction of a contact blade (not shown). The free end 
of the spring leg 1 0 is formed as a point 1 7. 
[0024] In order to prevent insertion of the contact 
blade behind spring leg 10, a tab 18 is provided on the 
frontal side of the top wall 8, which is bent over, over 
1 80°, to receive the point 1 7 of the spring leg 1 0 between 
itself and the top wall 8. Side parts 19a and 19b are 
formed on tab 1 8 and are bent over by more than 1 80° 
and thereby also guide point 17 laterally. 
[0025] In order to enable the displacement of the 
spring leg 10 during the insertion of a contact blade, a 
window 20 is provided in the top wall 8, into which point 
17 can deflect. The spring leg 9, which has been sepa- 
rated out from the bottom wall 5, also comprises a point 
21 which, as shown in Figure 1 , is formed in the bottom 
wall 5 by means of a waste-free separation cut. The 
point 21 is also fixed via a tab 22 bent over inwardly over 
180° between tab 22 and bottom wall 5, whereby side 
parts 23a and 23b, which are bent over inwardly by more 
than 180° also assure a lateral fixing. The spring leg 9 
is also bent inwards, in the region opposite to section B 
of spring leg 10, and comprises at its free end, a bulge 
24 pointing in the direction of the opposite spring leg 1 0 
for making contact with the contact blade to be inserted. 
The stampings or the through-cracks 11 extend, in the 
case of spring leg 10, from section A to approximately 
the middle of section B and, in the case of spring leg 9, 
from the bottom wall 5 to approximately the middle of 
spring leg 9. 



[0026] As can be seen from Figure 5, the size of the 
through-crack 1 1 at the location of section AA is approx- 
imately equal to the thickness of the material of the 
spring leg 9 or 10. The stamping or through-crack 11 on 

5 spring leg 1 0 is somewhat wider than on the spring leg 
9, whereby a higher contact force is obtained. In order 
to facilitate the frontal insertion of the contact blade, the 
side walls also comprise guide tabs 25, 26 which are 
slightly bent inwardly (see Figure 2) for forming a guide 

10 funnel. 

[0027] In order to facilitate the bending processes, 
pre-stampings V are foreseen between guide tabs 25, 
26 (as well as between tabs 18, 22) and adjacent walls 
as well as between the top wall 8 and the side wall 7 as 

15 well as between the spring leg 1 0 and the top wall 8. 
[0028] The invention is not limited to the embodiment 
shown. For instance, the terminal part 2a can also be 
formed as an IDC or as a flexible terminal. It is further- 
more also possible to connect the top walls 8 with the 

20 side wall 6 by laser soldering instead of pressing the 
tabs 13 into apertures 14. 



Claims 

25 

1 . A contact spring comprising a box-like contact part 
(2b) having two spring legs (9, 10) oppositely ar- 
ranged that extend to free ends in the direction of a 
mating face of the contact spring, characterized in 
30 that one spring leg (10) includes a reverse inward 
bending and the other spring leg is formed by sep- 
aration out of another wall (5) were the spring leg 
(10) is bent over 180°. 

35 2. The contact spring according to claim 1 , character- 
ized in that the spring leg (10) that includes the re- 
verse inward bend is attached in the layout in the 
longitudinal direction of the wall at the inner side of 
which it is arranged. 

40 

3. The contact spring according to claim 1 or 2, char- 
acterized in that the spring leg (1 0) that includes the 
reverse inwards bend is arranged in the layout ob- 
liquely to the longitudinal axis of the contact spring. 

45 

4. The contact spring according to any of claims 1-3, 
characterized in that the spring legs (9, 1 0) are pro- 
vided with stampings (11) for increasing their resil- 
ient force. 

50 

5. The contact spring according to claim 4, character- 
ized in that the stampings are formed on the spring 
legs (9, 1 0) in the direction of the interior of the box- 
like contact part (2b). 

55 

6. The contact spring according to claim 4 or 5, char- 
acterized in that a first region (A) of the spring leg 
(10) that includes the reverse inward bend is ar- 
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ranged parallel to the associated wall and in that an 
adjacent second region (b) thereof is slightly bent 
towards the opposite spring leg (9), and in that the 
stampings (11) extend from the first region (A) into 
the second region (B). 5 

7. The contact spring according to claim 4 or 5, char- 
acterized in that the spring leg which has been sep- 
arated out from the other wall is slightly bent in the 
direction of the opposite spring leg (1 0) and in that 10 
the stampings (11) of the associated wall (5) extend 
into the spring leg (9). 

8. The contact spring according to any of claims 4-7, 
characterized in that the stampings (11) are ar- '5 
ranged centrally relative to the longitudinal axes of 

the spring leg (9, 10). 

9. The contact spring according to any of claims 1 -8, 
characterized in that the spring leg (9) which has 20 
been separated out from the wall comprises a bulge 
(24) pointing in the direction of the opposite spring 

leg (10). 

10. The contact spring according to any of claims 1-9, 25 
characterized in that tabs are bent inwards over 

1 80° on the insertion opening are provided on those 
walls on which the spring legs are arranged, the 
tabs capture the free ends of the spring legs (9, 1 0) 
between tabs (1 8, 20) and the associated walls. 30 

11 . The contact spring according to any of claims 1 -1 0, 
characterized in that the wall (8) with the spring leg 

(9) which has the reverse inward bend includes, in 

the region of its free end, a window (20) such that 3s 
this free end is displaced during insertion of a con- 
tact. 

12. The contact spring according to any of claims 1-11, 
characterized in that the free end of the spring leg *o 

(10) which has been stamped out of the wall is 
formed via a scrap-free separation cut. 

13. The contact spring according to any of claims 1-12, 
characterized in that the free ends of the spring leg 45 
(9, 10) are formed with a point (17, 21). 

14. The contact spring according to claim 13, charac- 
terized in that bent-over tabs (1 8, 22) are bent over 
laterally of the point of the spring legs (9, 1 0) to lat- so 
erally guide the points (1 7, 21 ) of the spring legs. 

15. The contact spring according to any of claims 1-14, 
characterized in that guide tabs (25, 26) are ar- 
ranged at the mating face on walls (6, 7) other than 55 
those on which spring legs are formed in order to 
form a guide funnel. 
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1 6. The contact spring according to any of claims 1 -1 5, 
characterized in that the wall (8) with the spring leg 

(9) which has been reverse inward bent includes in 
its central part a latching hook (12) formed via sep- 
aration cuts and bent outwardly. 

17. The contact spring according to any of claims 1-16, 
characterized in that one wall (6) protrudes side- 
ways beyond the box-like outer perimeter of the 
contact part (2b) and in that the protruding section 
forms a polarization (16). 

18. The contact spring according to any of claims 1 -1 7, 
characterized in that the wall (8) with the spring leg 

(1 0) reversibly bent inwards includes at least two 
connecting tabs (13) which, after bending of the 
box-like fo3rm, are inserted through corresponding 
apertures (14) in the wall (6) with the polarization 
and are subsequently pressed together with the 
outside of wall (6). 

19. The contact spring according to claim 18, charac- 
terized in that the connecting tabs (13) are cham- 
fered on their underside and in that the polarization 
(15) in the region of apertures (14) is provided with 
a chamfered edge (16) for the connecting tabs (1 3). 
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